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INTRODUCTION
In the course of decades Petri nets proved to be a powerful tool for modelling and design of the discrete event systems [1] , [2] . There are many modifications of the Petri nets spanning from the classic place/transition [3] nets up to the colour Petri nets [4] . Theory and practice of the Petri nets are described in many survey publications such as for example [5] , [6] , [7] , [8] , [9] .
The states of the system to be modelled by a Petri net are represented by the Petri net markings. System modeling and control using Petri nets is described in detail in [8] , [10] . The number of the states of the real man-made system is finite and consequently its model having the infinite number of the markings either is not correct or it is correct but the trajectory giving the infinite number of markings is finished after the finite number of steps, which is due to limited resources of the system, e. g. inputs of the system, and/or due the system control action. A thorough analysis and check of the Petri net model is necessary to verify its acceptability for the next usage. The problems related to the unboundness of the system models based on the Petri nets will be treated in this paper.
PETRI NETS AND THE BOUNDNESS PROPERTY
Let us consider the standard Petri nets [5] , [7] , [8] T is a finite non-empty set of elements called transitions:
is a non-empty binary relation the so-called flow relation: 
is the set of the pre-places. Similarly
is the set of the post-places. 
The equation (1) 
UNBOUNDED PETRI NETS AND COVERABILITY
The reachability set
of the given Petri net PN can be infinite or in other words the Petri net is unbounded as it is illustrated by the following example.
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The firing sequence . . . 
shows that the number of markings is infinite because the firing sequence continues without limit. The number of tokens in the place 3 p grows to the infinity.
The described Petri net property is formally expressed by the following definition. (Fig. 3) for the Petri net from the Example 1. The algorithm ALGCOV gives the unique coverability multigraph. But there is an ambiguity in that it can be constructed different coverability multigraphs fulfilling the definition: they cover all markings generated in the given Petri net and they show the possible firing sequences. See an extreme case of that illustrated in the Example 3. It can be seen from the introduced examples that all firing sequences are not specified by the coverability multigraph. They have to be find together with the original Petri net. It means that in a sense in the coverability multigraph some information is lost. An approach to the solution of the problem can be found in [11] .
ANALYSIS OF THE PETRI NET PROPERTIES BASED ON THE COVERABILITY MULTIGRAPH.
Several properties of the Petri nets can be analyzed using the coverability multigraphs. Let some of them be treated in the sequel.
a. Boundedness.
For a given Petri net the question of the boundedness can be answered via the coverability multigraph constructed with ALGCOV, which can be programmed. The
Petri net is bounded if there is not  -marking in the graph. On the contrary the Petri net is unbounded.
b. Reachability.
For a given Petri net a question can be posed: is the given marking reachable in the Petri net? To find the answer the coverability multigraph is created with the
algorithm ALGCOV. One searches in the multigraph if the analyzed marking exist in it or it is covered by an  -marking generated. In the latter case one has to search firing sequences if there is at least one leading to the marking under question.
c. Existence of the dead-lock marking.
The dead-lock marking means the dead-lock in Petri net dynamics and correspondingly in the system modeled by the Petri net. A dead-lock exist if in the coverability multigraph is a node, from which no edge is going out.
d. Reversibility.
Reversibility of the Petri net is such a property that it is possible from each reachable marking to reach the initial marking. Using the coverability multigraph we have that the Petri net is reversible if the coverability multigraph is strongly connected (strong connectivity means that each pair of the multigraph nodes are connected with a path in both directions).
e. Liveness.
Liveness is the Petri net property concerning the fireability of the transitions and the existence of the relevant firing sequences. There are more levels of the liveness. The livenes on the level L4 is defined so that [7] starting from any reachable marking each transition is fireable at least once. It can be proved that if the Petri net is L1 live (L1 means that each transition starting from the initial marking is fireable at least once) and the coverability multigraph is strongly connected the Petri net is L4 live.
CONCLUSION
The aim of this paper was to build systematically the notion of the coverability multigraph and to show its relation to several properties of the Petri nets. The coverability multigraph can be used for the analysis of some Petri net properties. In the paper was presented a way how to proceed in the analysis of the Petri net
properties. Further analysis methods based on the coverability multigraph can be developed.
